Amplitude and strength of muscle contraction are reduced in experimental tears of the rotator cuff.
Chronic tendon tears lead to retraction, fatty infiltration, and atrophy of the respective muscle. These muscle changes are decision-making criteria in rotator cuff tear management. To investigate the functional implications of these morphological changes in a sheep rotator cuff tear model. Controlled laboratory study. The authors established chronic retraction of the musculotendinous unit accompanied with fatty infiltration and atrophy of the infraspinatus muscle in 20 sheep. The contractile force and passive tension of the muscle as a function of its length were measured and the active work capacity determined. After tendon release and chronic retraction (by 5.7 ± 0.9 cm), fatty infiltrated and atrophied infraspinatus muscles (with a density of 22.4 ± 10.4 Hounsfield units [HU] and a cross-sectional area of 65% ± 16% of the contralateral control side) had a mean contractile amplitude and strength of 2.7 ± 0.4 cm and 235 ± 71 N compared with the contralateral control shoulder of 4.1 ± 0.7 cm and 485 ± 78 N (P < .05), respectively. The mean active work of the muscle was 2.8 ± 0.9 N·m for retracted and 8.8 ± 2.4 N·m for control muscles (P < .05). The correlation of total active work to fatty infiltration (r = 0.78, P < .001) was significant. Chronic tendon tears are associated not only with retraction, fatty infiltration, and atrophy but also with loss of strength and contractile amplitude. The functional changes can only indirectly and approximately be predicted by computed tomography imaging findings. The current criteria (atrophy, retraction, and fatty infiltration) may help to quantify the structural reparability of a chronically retracted musculotendinous unit after rotator cuff tendon tear but may only approximately predict the remaining function of the muscle.